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THE LINK BETWEEN ANGIOGENESIS AND OSTEOGENESIS IN SPONDYLOARTHRITIS
Introduction Fibrosis is a key process in Systemic Sclerosis, a devastating disease that is not well understood. The role of epigenetic disease mechanisms is increasingly explored. DOT1L, the unique H3K79-methyltransferase, methylates histone 3 at the Lysine residue at position 79, and regulates gene expression. Inhibition of DOT1L has cell-type specific effects on Wnt-signalling, a pathway suggested to play an important role in fibrosis. Objectives To study the role of DOT1L in fibrosis. Methods Primary cell cultures of fibroblasts, isolated from healthy human skin and treated with DOT1L-inhibitor EPZ-5676 or vehicle for 14 days, were stimulated with TGFb 5 ng/ml after starvation. Smooth muscle alpha 2 actin (ACTA2) gene expression was measured by RT-qPCR. Efficiency of DOT1L-inhibition was analysed with Western Blot for dimethylated H3K79. Picrosirius Red staining measured collagen I and III deposition. Proliferation was analysed with 5-Bromo-2'-deoxy-uridine (BrdU) labelling. 7-9 week old Col1a2; Cre-ERT 2 ; DOT1l fl/fl mice were injected intraperitoneally with tamoxifen (1 mg/day,5 days) to induce a fibroblastspecific DOT1L knockout. Bleomycin (0.1 mg) or vehicle was injected subcutaneously (5 days/week, 4 weeks). Injected skin was analysed by OH-prolin assay for collagen content, and by histology for dermal thickness measurement. Results The DOT1L-inhibitor EPZ-5676 reduced H3K79 dimethylation in all samples. TGFb increased expression of ACTA2 but 3 out of 4 DOT1L inhibited samples showed a significantly reduced effect of TGFb on ACTA2 expression. The amount of collagen I and III in the extracellular matrix after 72 hours of TGFb, was comparable between control and EPZ treated fibroblasts. BrdU labelling assay showed increased proliferation with DOT1L inhibition. In vivo, subcutaneous bleomycin induced an increased dermal thickness and skin collagen content in mice. No difference in the effect of bleomycin was found between mice with a conditional fibroblastspecific DOT1L knockout or wild type mice. Conclusions In an in vitro model of fibrosis, primary human dermal fibroblasts treated with a DOT1L-inhibitor showed increased proliferation and reduced upregulation of ACTA2 but did not result in detectable differences in collagen deposition. In an in vivo murine model of skin fibrosis, no difference in bleomycin-induced skin thickness and collagen content was found when DOT1L was knocked out in fibroblasts. Introduction The alarmins S100A8/A9 are produced in high levels in the synovium during both experimental and human rheumatoid arthritis (RA) and have been implicated in inflammation-induced bone resorption. We and others have previously shown that stimulation of mature osteoclasts with S100A8/A9 results in increased numbers and resorptive activity. In agreement, reduced bone destruction was observed after induction of experimental RA models in S100a9 -/-mice. However, the effects of S100A8/A9 on monocyte-to-osteoclast differentiation remain elusive. Objectives Here, we investigated the effects of S100A9 on CD14 + monocytes and their potential to differentiate into osteoclasts. Methods CD14 + monocytes were isolated from buffy coats of healthy donors using density gradient centrifugation and magnetic cell sorting. Cells were differentiated into osteoclasts with macrophage colony-stimulating factor (M-CSF) and Receptor activator of nuclear factor kappa-B (RANK) ligand (RANKL) in the presence or absence of S100A9. mRNA expression was determined by RT-qPCR and protein expression was determined using Luminex analysis. Moreover, osteoclast differentiation was assessed using Tartrate-resistant acid phosphatase (TRAP) staining and the resorptive capacity was determined using mineral-coated plates. RANK protein expression was assessed using FACS. Results We observed that S100A9 stimulation of monocytes resulted in a strong induction of various pro-inflammatory factors, such as interleukin (IL)1b, IL6, IL8, and tumour necrosis factor (TNF)a after 24 hour, both on the mRNA and protein level. Interestingly, we observed a strong decrease in the number of multinucleated osteoclasts as determined by TRAP staining, at day 6 and 8 after start of the cultures. In agreement with this, the cells showed a strongly reduced resorptive capacity. We demonstrated that already a 24 hour stimulation with S100A9 strongly reduced the osteoclastogenic potential of the CD14 + monocytes. Finally, we observed that S100A9 stimulation hampered the M-CSF-induced upregulation of RANK, which could be reversed by addition of the TNFainhibitor etanercept, but not the interleukin 1 receptor antagonist. Conclusions Whereas S100A8/A9 have been previously shown to stimulate the numbers and resorptive capacity of mature osteoclasts, we here show that stimulation of monocytes with S100A9 strongly inhibits their osteoclastogenic potential, possibly via TNFa-induced reduction of RANK expression. This suggests that the timing of exposure to S100A8/A9 is an important determinant for monocyte-to-osteoclast differentiation. Registration status I still need to register to EWRR Introduction Thymic Stromal Lymphopoetin (TSLP) is a T helper-2 (Th2) cytokine that may be an important regulator of tissue fibrosis.
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1 Rheumatoid Arthritis (RA)-associated interstitial lung disease is a fibrotic extra-articular complication associated with dysregulated adaptive immunity in the lung. In a recent study -Vassallo et al. Clin Immunol 2014;152(1-2):25-35 -we reported increased TSLP mRNA levels in the lungs of cigarette smoke-exposed, collagen induced arthritis mice with a DQ8 background.
2
Objectives The purpose of this study was to explore direct molecular mechanisms by which TSLP induces fibrogenesis. Methods We performed in vitro studies with human lung fibroblasts (Lonza) incubated with recombinant human TSLP (R&D Systems, 0-10 ng/ml) and determined TSLP-induced proliferation using a CyQuant assay, as well as collagen and fibronectin gene expression. We also investigated signaling intermediates activated by TSLP utilizing a Signal Transduction and Activator of Transcription (STAT)1-6 ELISA assay on lysates generated from TSLP stimulated fibroblasts at varying time points. Results Human lung fibroblasts proliferate directly in response to TSLP with concentrations ≥1 ng/ml inducing a significant proliferative response compared with controls. TSLP also induced fibronectin and collagen gene expression in lung fibroblasts. Incubation with TSLP induced phosphorylation of STAT-1 and STAT-3: phosphorylation of STAT-2, as well as 4-6 was not observed. Phosphorylation of STAT-1 and 3 were observed within 30 minutes of incubation with TSLP (10 ng/ ml). Conclusions These in vitro studies demonstrate that fibroblasts are directly responsive to recombinant human TSLP which induces proliferation and matrix generation, potentially through activation of STAT-1 and 3. These observations further support a role for TSLP as a regulator of tissue fibrosis in the lung, and suggest a potential therapeutic target for the treatment of autoimmunity related fibrosis.
